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NATURAL LOG OF PROPERTY VALUES REGRESSED ON THE CONTAMINATED ZONES AFTER
THCIDENT—SAPLES T AND 2 COMBINED

Yariables in the eguation ====cecweeen-- ————

error R

~ Variable B S5td F
LSZLN 0.6973578D-01 ° 0.01687" 17.095
. AGE -0.1472605D=02 0.00067 4,788
.COND -0.1835500D+00 0.,03392 29,291
" BMT -0.2919559D=-01 0.01465 3.972
AIR -0.4657657D=01 | 0.0131¢ 12.646
FPL -0.,5453523D-01 | 0.01598 11.654
" BTR 0.6623288D-01 | 0.01525 16.621
' HRELN 0.3089936D+C0 | 0.03561 75.280
GRGB 0.5055403D~01 ' 0.02731 4.917
GRGC 0.8786870D-01 0.02880 9.310
. GRGD 0.9333825D-01 0.06465 2.085
OTBN 0.4813514D-01 0.02106 5.225
DHS -0.2115232D+00 0.08399 5.342
DCBDLN -0.2878946D~01 0.02106 1.869
SDA 0.1118305D+01 ° 0.10703 109.170
SDB 0.1171968D+01 0.08757 179.117
sSpC 0.1173413D+01 0.0921% 152,335
SDD 0.1074670D+01 ; 0.09500 127.963
_ SDE 0.1010272D+01 | 0.088560 130.020
SDF 0.1167010D+01 ! 0.08997 158.243
sDG 0.1125449D+061 0.08916 15%.351
SDH 0.1104702D+01 0.09986 122.379
. SDI 0.1082230D+01 ° 0.08844 149.733
SDJ 0.1109378D+C1 0.08546 158.529
SDK 0.9578041D0+00 0.08520 125.331
SDL 0.9277627D+00 0.08597 115.463
SDM 0.9113990D+00 ¢.08487 115.327
SDN 0.8634868D+00 0.08433 104,727
$DO 0.83528990+00 0.08545 95.524
SDP 0.8143566D+00 ~0.09160 79.038
SDQ 0.8030353D+00 0.08536 35.470
SDR 0.7841710D+00 0.08383 37.505
SDS 0.7920638D+00 0.08721 32.481
SDT 0.7149520D+00 | 0.08834 55,500
SDU " 0.7698777D+00 0.08499 32.552
SDV 0.7016588D+00 0.08500 68.148
SD3 0.69713770+00 0.083843 52.155
SDX 0.7839902D+00 0.03157 73.309
SDY 0.6075761D+00 5.09737 38.938
SDZ 0.7804615D+00 0.09763 53.839
SDAA 5.7861508D+00 0.09287 71.564
SDBB 0.5658004D+00 9.10545 39.983
spce 0.7111285D+00 0.08902 53.505
SDDD 0.6195824D+00 3.09192 45.434
SDEE 0.6552238D+00 0.038610 57.507
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Analysis of variance

Legressi
rResidual

ZNE
ZNF
ZNJ
PDEN
CLE
CLF
CLG
CTZA
CTZB
PLG
PLYV
DPW
DAC
(Constant)

on

J.06379628D+00

Standard error

.

C-61

0.09519
0.6692235D+00 0.09172
0.5930430D+00 0.08362
£.55801719+00 0.088%2
¢.6074083D+00 0.08941
0.5203221D+00 0.08977
0.53140520+00 0.08564
0.4425589D+00 0.08860C6
0.41219150+00 0.08787
0.3787504D+0¢C 0.0845¢
£.3662164D+00 0.08385
0.3743469D+00 ¢.08510
-G.5702279D-C1 0.10298
0.3217187p+090 0.08522
0.3063093D+900 0.9689%
0.3969844D+200 0.10997
0.2729624D+00 0.10254
0.2069348D+00 0.10542
0.1268100D+00 0.10238
0.1847167D+00 0.15605
0.120B369D-01 0.15558
0.53491920~02 0157186
-0.1122299D-91 0.05195
0.4116878p-01 0.05734
-0.141638B7D=02 0.02621
~0.3393114D-C1 0.0356¢
-0.5996178D=-C1 0.05394
0.2801482D-01 0.04687
-0.4652950D+00 D.03066
-0.2965931D+00 0.05947
-0.1023078D+00 0.05548
0.6521841D~-01 0.03773
0.2869877D=01 .022G7
0.87068589p-01 0.07047
£.8808066D=01 0.02736
0.34360830-01 0.038¢0
0.4910573D=-01 0.0295%
0.9912837D+00
Df Sum of squares
82 122.33003
592. 10.41381
Multiple R 0.95997
R square 0.92155
Adjusted R sguare 0.91068

_0.,13263

44.913
53.22¢
52,298
39.550
45.156
33.5656
38.505

 26.445

22.004
20.062
19.075
19.349
2.307
14,258
11.848
13.033
7.086
3.353
1.534
1.401
0.005
2.001
€.047
0.5156
0.003
0.9309
1.236
0.357
33.273
24.871
3.400
2.989
1.691 .
1.527
10.3562
J.818
2.681

Mean sguare

1.49183
0.01759

F
84.80691
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LIST OF PLEASANT PLAINS VARIABLES

CODE VARIABLE DESCRIPTION/COMMENTS

*AIR air conditioning yes = 0, no =1

AGE age of house when sold year built - sales date

*ATT attic yes = 0, no =1

BDR bedrooms number of bedrooms

*BMT basement yes = 0, no =1

BMTC % finished BMT percentage of basement finished

BTR bathroom # of bathrooms

COND condition good (G) = 1, fair (F) = 2, poor (P) = 3

*CLE classification for below yes =1, no =0
average construction

*CLF classification for average yes =1, no =0
construction

*CLG classification for above yes =1, no =0
average construction

*CLH classification for good grade yes =1, no =0
size and construction

*CLI classificiation for high grade yes =1, no =0
construction

*CONB brick construction yes = 1, no =0

*CONF frame construction yes = 1, no =0

*CONC concrete construction yes = 1, no =0

*Dummy variable.
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CODE VARIABLE DESCRIPTION/COMMENTS

*CZA contamination zone 1 yes =1, no =0

*CZB contamination zone 2 yea = 1, no =0

*CTZA inside contamination zone 1 yes =1, no =10

*CTZB inside contamination zone 2 yes = 1, no =0

*CTZD inside contamination zone 1 yes =0, no = |

and 2 combined

DAC distance to highway access distance measured in miles

DAR distance to Route 9 semi dummy: first 1/4 mile = .25, second 1/4 mile = .5,
>5=1

*DD1 - distance from the waste dump DD1 = first 1/4 mile, DD2 = second 1/4 mile, etc.

DD10 in .25 mile dummies
DCBD distance to central business distance measured in miles
district

DHS distance to high school within 1/4 mile = .25, between 1/4 and 1/2 mile = .5,
over 1/2 mile = 1.

DLF distance to landfill within 1/4 mile = .25, between 1/4 and 1/2 mile = .5,
over 1/2 mile = 1.

DNS distance to elementary shcool within 1/4 mile = .25, between 1/4 and 1/2 mile = .5,
over 1/2 mile = 1.

DPW distance to highway distance measured in miles

DCBDLN natural log of DCBD

DWD distance to waste dump distance measured in miles

*Dummy variable.



CODE VARI ABLE
DVWDD 1 /pwp
DVDLN natural log of DWD
DADSQ pwp?2
*FPL fireplace
&RG garage
*REB l car garage
*GREC 2 car garage
*GRCD 3 car garage
**HARE total floor area
HRELN natural log of tota
floor area
HDEN average nunber of hones
Efétﬂcéf in enuneration
LSz lot size
LSZLN natural log of lot size
* MK nmodern kit chen
OTBF out bui I di ngs
OTBN # of outbuildings
*PLG i nground pool
 BlIMhe PSR

C 64
DESCRI PTI ON/ COVMENTS

yes =0, no =1
Ocar =0, 1 car =1, 2 cars = 2, etc.
yes = 1, no =0
yes =1, no =0
yes =1 no =0

measured in square feet

see Table 27A on page 73

frontage X depth, additional acres are added. Tota
converted to sq. ft. (1,000 £t2)
yes =0, no =1

total square footage

yes = 1, no pool =0

lan on "Further Comments" for a full description.
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CODE VARI ABLE DESCRI PTI ON COMMVENTS
*PLV vinyl pool yes = 1, no pool =0
PDEN average nunber of roons See Table 27A
per person in enuneration
district
PTO patio, wooden deck Total square footage
terrace, open deck
PVLN property values natural |og log of sales prices
PV property val ue sales price in $1000
RM roons living/dining and Kkitchen/dining = 1.5
RMVD r enodel ed remodel ed before sale = 0, not renmodeled = 1
*SDA to sal es dunmies time trended according to quarter year
SDFF SDA = first quarter of 1974 e |
(1974-1981) SDFF = last quarter of 1981 o (
*SDGG to SDBBB SDGG = | ast quarter of 1973
(1968 to 1973) SDBBB = third quarter of 1968
. EE o
SDTRND sales dummies trend $ SDy x coefficient 8Dy
for sanmple 1
1=A
AAA
sales dunmies trend 5 SDyx coefficient 8Dy
for sanple 2
1=GG
UNI TC unit cost reproduction cost, dollars per sq. ft.
of ground area
* UTWC muni ci pal  water yes = 1, both nunicipal water and well water = 0

*Dummy  vari abl es.



CODE

*UTWV
*UTSS

*UTST

*ZNA to ZNG

and

ZN to ZNO

VARI ABLE

wel | water
muni ci pal  sewerage
septic tank

Zoni ng**

*Dummy  vari abl es.

**See

"Furt her

Comments" for full

descri ption.

C- 66

DESCRI PTI ON COMVENTS

yes =
yes =
yes =
ZNA =

INB =

INC =
ZND =
INE =

N =

ING =

IN =

ZN) =
/N =
N =
ZNM =
ZNN =

ZNO =

1, both nunicipal and well water = 0

11
o

1, both nunicipal and spetic tank

1
o

1, both nunicipal and septic tank
Residential, Rural, yes = 1, no = 0

Rural H ghway Business (Commercial), yes = 1,
Rural H ghway Business (Residential), yes = 1,
Residential, Cduster R 150, yes = 1, no = 0
Residential R-150, yes = 1, no = 0
Residential, Planned Retirenent Community, vyes
Rural H ghway Business, Farm (Conmercial), yes
Rural H ghway Business, Farm (Residential) yes
Residential R-400, yes = 1, no = 0

H ghway Business, yes = 1, no = 0

Residential R200, Farm yes = 1, no = 0
Residential R-120, yes = 1, no = 0
Residential R-400, Farm yes = 1, no = 0

Residential R-200, yes = 1, no = 0

no

no

no

no

no
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FURTHER COWENTS ON THE VAR ABLES FROM THE PLEASANT PLAINS SAMPLE

AGE - Wen a house is sold a few nmonths before it is conpleted, the age
Is recorded as zero years instead of negative one year.

AIR - Air conditioning ducts were not considered as air conditioners.
In a few instances, air conditioning was added between sales, and the

exact date could not be determined. Wen this occurred, the sale was
consi dered unusabl e.

BMIC - The finished portion of the basenment is nmeasured as a percentage
of the groundfloor area.

BTR - The assigned value attributed to this variable is in proportion to
the average assessed value for the number of fixtures in each bathroom
If an observation has more than one bathroom the assigned values are
summed. The table bel ow describes the different val ues.

Aver age
Assi gned Nunber of Assessed
Val ue Fi xtures Description Val ue
1.0 3 Lavatory, shower stall or shower
bat h $930
0.5 2 Lavatory and sink 540
One of the fol | owi ng:
0.25 1 Lavatory, shower stall,
water closet extra, bidet 300

Source: M. Henbest, Deputy Tax Assessor, Dover Township, New Jersey.

CL - The class of a house is determned by the quality of its construction
and its size. A large, well built house will be classed higher than a
smal| poorly built one. There are ten house classes and they are exten-
sively described in the New Jersey Appraisel Mnual. It is inportant not
to confuse CLASS and CONDITION. Condition is only a neasure of how well

a house has been kept in repair. Both high and |ow class houses can be

in good condition.

House classes are nost easily differentiated by the quality and/or
quantity of the exterior walls, roof, flooring, interior walls and bath-
rooms. The Pleasant Plains sanple is limted to single famly hones of
classes CLE to CLI. These classes are described bel ow

CLE, Below Average Gade. The exterior walls are generally
frame with bel ow average grade siding of wood, asphalt, asbestos or
stucco. The roof frame is not reinforced and the shingles are of |ow
grade. The floors are softwood or |ow cost hardwood with [inoleumin
the bathroom and kitchen. The ceiling and interior walls are painted
or of papered plasterboard. There is only one three-fixture bath.
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CLF, Average Gade. The exterior wall is frame with average
grade siding of wood, ashestos or stucco. The roof frame is not
reinforced and the shingles are of average grade. The first floor
i s hardwood and the upper floors are softwood. There is conposition
(I'inoleum flooring in the kitchen and |ow cost tile in the bath.
The interior walls are painted or papered plasterboard. There is
one three-fixture bath.

CLG Above Average Grade. The exterior and interior walls and
the roof are simlar to a CLF hone. However, the floors are hardwood
with conposition flooring in the kitchen and ceramc tile in the
bathroom  There is one three-fixture bath and a two-fixture toilet
room

CLH Good Gade. The exterior wall is frame with good grade
siding wood or stucco. The roof frame is reinforced and the
shingles are of heavy grade. The floors are hardwood with clear oak
in principal roons, good grade conposition flooring in the kitchen
and ceramc tile in the bathroonms. The interior walls are simlar
to a CLF home though they may have a textured finish. There is one
three-fixture bathroom and a two-fixture toilet room

CLl, Hgh Gade. The exterior wall is equal to the quality of a
class CLH home. The roof frame is reinforced and the slate or tile
shingles are comercial grade. The floors are hardwood with clear oak,
heavy conposition flooring in the kitchen and ceramc tiles in the bath-
rooms. There are 2 three-fixture bathroons and 2 two-fixture toilet roons.
The interior walls and ceilings are plastered and they are canvased and
decorat ed.

COND - There are no set guidelines for nmeasuring the condition of a house.
Generally, as long as a house is kept repaired, it is considered in good
condition. Even though this is a subjective judgnent, the sane four
assessors have been working for the past eight years, which suggests some
consistency in judgment.

If the condition variable is unmarked, then the information is taken
fromthe three other condition variables (interior, structure and |ayout)
and vice versa. Al of these variables generally indicate the same
condi tion.

DAC - Garden State Parkway access

DCBD - Route 9 and Mapletree St. or Freehold Rd. and Mapletree, whichever

I's closer.
DHS - Toms River North Hgh School, Indian Head and Bay Lea Rds.
DLF - Located near Bay Rd. and Church Ave.

DNS - Located at North Dover elementary, Church Rd., and New Hanpshire Ave.
DW - Located at Church Rd. and Route 9.
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FPL - Wen it was not possible to determne whether the fireplace was
added before or after the sale, the sale was unusable.

HARE - The total floor area is determned by nultiplying the groundfloor

area by the nunber of stories. Therefore, the total floor area of a two-
story house is two tinmes the groundfloor area. One and a half story (17 -—
1/28.) To determne the total groundfloor area of a hone, the ground- . °
floor area was multiplied by 1.75. The useful floor area of a 1 1/28 ’
home is nore closely represented by nultiplying the groundfloor area by

1.75 than by 1.5. See Figure bel ow

1 Story 1-1/2 Story 1-12 Story

LSZ - Alot's land size is reported on the property record cards in terns of
front footage area and additional land. The two areas are conbined to
determine total land size. Wen the land size that exists at the time

of a sale could not be determned, the sale was considered unusable.

MX - This is a subjective evaluation of the kitchen and open to
different interpretations. Basically, though, if the range, dishwasher
and cabinets are built-in, the kitchen is modern. Non-nmodern kitchens
are of poorer quality, the ranges and ovens are "old fashioned," the
cabinets are not built-in and the sinks may be the "old board type."

If modern kitchen was not indicated on the property record card but
the house was built in the 1970s, it was considered modern. (Since this
variabl e does not have an inmpact on assessed value, it is sometines
ignored by the assessors.)

OTBN - An outbuilding is not attached to the main house. The quality

and condition of outbuildings were not recorded because they were usually
in the same condition. The class of the outbuildings was generally 4 (1
being poor and 10 being excellent), and COND was fair to poor. Garages
which are also outbuildings were not included in this variable since

they were already recorded.

PTO - The patio variable sums the area of all patios, wooden decks,
terraces and open porches. Patios are often added between sal es and
therefore it is inmportant to determne which patios existed at the time
of sale. The assessed values of patios vary from$.50 to $8.00 per
square foot.
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RM BDR - Rooms and bedrooms may not be reported accurately on the property
record cards. The nunber of rooms is of minor inportance to the assessnent
office since they do not affect the assessment value. (There is no change
in assessment if a roomis divided in two.)

The roons covered by this variable are the living room dining room
bedroom wutility room Kkitchen and recreation room I|f the |iving and
dining room or Kkitchen and dining room are conbined, they are counted as
1.5 roons.

There was one observation with only three roons.

Room data was not recorded on approximtely 10% of the property
record cards. Therefore, the average nunber of rooms and bedroons were
conputed for both the before and after sanples and then substituted for
the mssing data. The respective averages for the two sanples are 6.5
and 3.2 for the post-1975 sales and 5.6 and 2.6 for the pre-1976 sales.

MD - This dummy variable indicates whether a house was renodel ed prior
to the sale. Wen it was inpossible to deternine if the renodeling took
place before or after a sale, the observation was considered unusable.

It is inmportant to determne exactly when renodeling occurs, since there
are sonmetimes nore than one sale on a property record card.

SD - Sale dates were converted fromyears and quarters to dummy time
trended variables according to the follow ng tables:

Pre-1974 Post-1974

Year / Quar t er Val ues Year / Quar ter Val ues
1973/4 - 1973/1 = -3 - 0 1974/1 - 1974/4 = 1 - 4
1972/4 - 1972/1 = -4 - -7 1975/1 - 1975/4 = 5 - 8
1971/4 - 1971/1 = -8 - -11 1976/1 - 1976/4 = 9 - 12
1970/ 4 - 1970/1 = -12 - -15 1977/1 - 1977/4 = 13 - 16
1969/4 - 1969/1 = -16 - -19 1978/1 - 1978/4 = 17 - 20
1968/ 4 - 1968/1 = -20 - -23 1979/1 - 1979/4 = 21 - 24

1980/1 - 1980/4 = 25 - 28

1981/1 - 1981/4 = 29 - 32

UTSS, UTST - Wen a property's water facilities are not recorded, the
property is given the sane facilities as its neighbors.

ZN - Residential zones are always marked with a nunber which pertains to
mninumlot area: exanple R-800 = a mninumlot area of 80,000 square
feet. Permtted uses for all residential zones include (1) single famly
dwel lings; (2) non-profit private and parochial schools; (3) governnent
bui I di ngs; and (4) essential services.

ZNA = Rural Residentia

Mninmum ot size: 43,560 sq. ft. (1 acre). Custer devel opnent per-

mtted in accordance with regulations. Permitted uses are those of
all residential zone.
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ZNB = Rural H ghway Business Zone (RHB) (commercial).

Mninmum lot size: 43,560 sq. ft. (1 acre). Pernitted uses included
(1) general commercial activities such as professional offices,
instructional schools, eating and drinking establishments, and retail
and whol esale stores. Mpjor stipulation is that goods/raw materials
cannot be processed chemcally or physically, resulting in a change
in the nature of the good, and (2) single-fanmly, two-fanmly and
multi-famly dwellings.

ZNC = RHB (residential).
Description sanme as ZNB.

ZND = Residential Zone; cluster (R-150).
R-150 zone does not distinguish between cluster and non-cluster.

Mninmum lot size for cluster: 7,500 sq. ft. Permtted uses are those
of all residential zones.

ZNE = Residential Zone; not cluster (R-150).

M ninmum | ot size: 15,000 sq. ft. Custer development permitted in
accordance with regulations. Permtted uses are those of all resi-
dential zones.

ZNF = Planned Retirement Community Zone (PRC).

Mnimum lot size: 5,000 sq. ft. per unit. Pernmtted uses include
(1) single-famly dwellings (subject to provisions); (2) recreation,
cultural and nedical facilities, (3) essential services.

ZNG = Rural H ghway Business; used, farm (RHB).
Sane as ZNB in all aspects. Only difference is that the land is
assessed at a |ower value, which reduces property taxes.

ZNl = Rural H ghway Business; unused, farm (RHB).
Same as ZNG but not used for business.

ZNJ = Residential Zone (R-400).

Mnimum lot size: 43,560 sq. ft. (1 acre). Permtted uses are those
of all residential zone. Custer devel opnent permitted in accordance
with regulations.

ZNK = HB Hi ghway Busi ness.

ZNL = Residential; farm (R-200).
Sane as ZNJ, except that land is assessed as farm|and.

ZNM = Resi dential (R-120).
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Mninum ot size: 12,000 sq. ft. Permtted uses are those of resi-
dential zone. No cluster developnent permtted.

ZNN = Residential; farm (R-400).
Sane as ZNJ except that land is assessed as farm |and.

ZNO = Residential (R-200).
Mninmum lot size: 20,000 sq. ft. Pernmitted uses are those of all,

residential zones (RHB). Custer devel opnent permtted in accordance
with regulations.



G173

TABLE 27A
Single Mean ED
Enuneration Tot al Fam |y Roons Per Per sons Roons Per Land Area Single Fanily
District Persons Homes (1) Home (2) Per Unit Persons (Acres) Homes Per Acre
501 247 91 5.3 2.8 1.9 674 .37
498 611 178 7.2 3.7 1.9 625 .98
409 288 100 6.7 3.5 1.9 829 .35
496 787 203 6.7 4.3 1.6 348 2.26
518 1,861 478 7.6 3.9 2.0 384 4.85
507 220 74 5.7 3.1 1.8 307 .16
505 445 131 6.9 3.4 2.0 104 4.28
508 495 273 4.5 1.9 2.4 140 3.54
509 642 290 4.9 2.3 2.1 147 4,37
500 74 24 7.2 3.5 2.1 132 0.18

Tot al 5,670 1, 842

Mean Roonms - Persons Per Unit: Mean calculated by taking the weighted average
by single fam |y hones.

Mean Roons is calculated from"Year Round Housing."

(1) One unit at address

(2) Year round housing
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B. Andover

This section of Appendix C reports the results of the Andover study.
O primary concern are the five adjoining facilities just south of Bunker
Lake Boul evard where, over a period of years, numerous barrels of waste
solvents, paints, inks, glues and grease were dunped. The site, which
fromhere on will be referred to as the waste dunp, is located in the nost
southerly section of Andover approximately 20 niles north of M nneapolis.
A conplicating factor is the municipal landfill located south of Andover
Boul evard next to Coon Creek and about a mle north of the dunp. (See
Map 2.)

To ascertain the econonic inpact of the dunp, sale prices are
regressed against several explanatory variables of housing characteristics
in addition to distance fromthe dunp and distance from other nei ghborhood
anenities and disanenities. Sale prices for properties sold over a three-
year period (1978-1981) and scattered within a 3.5 mile radius of the
waste dunp site were utilized. Data on housing sales and characteristics
were obtained from the county assessor's office in Anoka, M nnesota
The overall results strongly suggest that for properties near the waste
dunp no decline in value occurred after groundwater contam nation was
di scover ed.

Like the Pleasant Plains case, several specifications were tried for
the purpose of generating the theoretically nmost appropriate and significant
nmodel . In general, all the independent variables carried the correct
sign except for housing unit density. However, caution nust be exercised
in interpreting this variable since the less densely popul ated homes nay

be located in the more rural areas where the property value is lower to
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Map 2

Andover
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begin with. Anyway, too much concern should not be given to this variable
since it proved consistently to be insignificant. her independent
variables (especially the locational variables) tended to fluctuate in
their levels of significance depending on the other variables present in
the equation.

A sem-log specification was used for all but the last regression,
which had a double log specification. In all cases, explanatory variables
were regressed on the log of property values. The first three equations
(Tabl es 28-30) were run stepwise. The reported results as well as any
acconpanying analysis for these equations are based on the steps which
produced the best overall results. This was on the basis of nutually
consistent criteria of a high ®2 and significant F ratios.

The original variables, as indicated by Table 28, were all entered
in the first regression. Athough the landfill and waste dunp were
suspected of being highly collinear due to the close proximty of the
two facilities, both were entered in the regression since this was mainly
an experimental run. Simlarly, BTR BDR and RM were all entered in the
first run because of its experinental nature. The omtted dummes in
this case are the sale dumy representing the second quarter of 1978 (SD1),
two story houses and municipal water.

The step which yielded the best results is presented in Table 28. At
this point, four variables (DCL, BM OQRS and DWD) were excluded fromthe
equation on the basis of the mninmumF criteria of the stepw se principle.
It was surprising that, of the waste dunp and the landfill, the latter was
the stronger with a very significant F of 8.288 (the waste dunp had an F

of 0.0). A correlation coefficient of .82036 between the waste dunp and
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the landfill and one of .58679 between roons and bedroons confirned
earlier suspicions of multicollinearity.

In order to reduce the nulticollinearity, a second regression was run
with DLF and BDR omtted. Renoval of the landfill inproved the significance
of the waste dunp (from0.0 to 2.915). However, this is still below an F
of 4.0 for a two-tailed test at the 95% | evel of confidence. The RMvariable
improved dramatically in its significance as a result of the omssion of BDR

From the first two regressions, a high degree of interaction was noticed
among the several neighborhood variables. In addition, coefficients on the
original specification of the variables representing distance from the school
(DHS, DJHS, DES) proved difficult to interpret. According to the specifica-
tion, simlar distances for the sanme |evel school (high school, junior high
etc.), regardless of the location of the school, were given equal weight.
For exanple, the two high schools, Blaine and Coon Rapids were represented
by a single variable (DHS) in which case observations that were one half
mle away from the respective schools were given the same weight, naking
it difficult to distinguish the effect of each school. In order to nake
the school variables nore neaningful, amendnents were made in the form
of a sem -dunmmy applied to each school separately. For each school, a
wei ght of .25 was given if distance fromthe observation was up to one-
quarter mle, a weight of .5 was given for distances between one quarter
and one-half mle, and 1 for distances greater than one-half mle

As Table 305 indicates, the explanatory power of the nei ghborhood vari -

ables as well as the R? inproved dramatically with the new specification

Sprior to this point, SDI was the sales dunmy being omtted, but fromthe
first two regressions, some inconsistency between the number of stories and
property values was discovered in one of the observations and the observa-
tion was deleted. Since this was the only relevant sale for that quarter,
and SD2 had no observation to begin with, SD3 becane the omtted dumy.
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of the school variables and the exclusion of the contam nation variables.
Note that om ssion of the waste dunp was not a deliberate effort but was

a result of the stepwise principle. Surprisingly, the locational variables
which were nost highly correlated with dunp were omtted from the equation
along with it.

Addi tional changes associated with the recreational variable are re-
flected in the results reported in Table 30. Distance from O ooked Lake
(DCL), in its original specification appeared to be capturing recreational
benefits only and was respecified to capture recreational as well as
aesthetic effects. The variable was transformed from a continuous variable
into a dummy variable for distinguishing property value effects between
hones that are within one quarter mle of the lake and those outside
Simlar changes for the other recreational site (distance from Bunker H I
Park) were incorporated. (A variable is added later to capture |ake view.)

Up to this point, there has been no clear evidence fromthe results
that the presence of the waste dunp triggered any substantial decline in
property values. The follow ng discussion focuses on the contanination
itself as it outlines the steps that were taken to investigate the rela-
tionship, if any, between property values and the waste dunp

Tabl es 31-336 represent the efforts to isolate the relationship
between property values and the dunp at various distances, and to further
test the hypothesized existence of a distance gradient. For this, the dunp

was di saggregated into one quarter mle dummes (with DADL representing the

6The equations with the neighborhood variables present are represented by
Mdel A, to be distinguished from Mdel B which incorporates none of the

nei ghborhood variables. Since in both instances, the proxy for the con-

tamnation variable is distance, both Mbdel A and Mdel B fall within the
specification of Mdel 1 in Chapter 1V of the main body of the report.
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first one quarter mle, DW2 representing the second quarter mle, etc.).
As Figure 7 illustrates, contrary to prior hypothesis, the dummy variables
were all insignificant and when plotted, failed to yield a gradient.

One mght argue that by a process of elimnation (based on the |owest F
criteria), a nunber of variables should have by now been omtted from

the model. This mght be valid; however, a deliberate effort was nade

to introduce the contam nation dummies with as nmany of the original
variabl es as possible.

Distance from the landfill was al so disaggregated into one quarter
mle dunmes and entered independently of the dunp into regression 32. As
was the case with the dunp, the landfill failed to show any systematic
change in property values (Figure 8).

Table 33 reports and Figure 9 illustrates the results from conbining
the dummy variables of both environnental variables with the exact sane
variables from the two previous equations

It may be observed fromthe figure that the tendency was for the
dunp to become stronger but generally remaining insignificant. This
relationship between the waste dunp and landfill was unpredicted based
on the results when these variables are entered independently. However,
this is just further evidence of multicollinearity which should not be
totally surprising since, for the greater proportion of the sanple
distance fromthe landfill wll increase as distance from the waste dunp
i ncr eases.

The next three regressions (34, 35, 36) essentially reflect the
effort to mnimze the multicollinearity, on the one hand, between the dunp

and the landfill, and, on the other, between each of these environnmenta
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DISTANCE COEFFICIENTS FROM
TABLES 31 - 33

FOR FIGURE / FOR FIGURE 8 FOR FIGURE 9
Distance DWD DWD Obs Distance DLF DLF Obs. Distance DWD DWD Obs DLF DLF Obs
(niles) [|Coeff.| F ] (niles) |[cCoeff.| F (miles) [Coeff.| F ‘| coeff.| F :
0 > .25 | = * 4 0 > .29 & * 3 0 "> .29 & * 4 * * 3
.25> .50 |-.0270] .131]14 .25 > .5¢-.1073 | 2.079| 8 .25 > .5¢-.0473 | .366 [14 |-.0917 |1.486 | 8
.502> .75 {-.0297| .152(17 .50 > ,79.0387 | .314/15 .50 > .79-.0455| .342 {17 l.0063 | .007 |15
.75>1.00 |-,0538| .502 |31 .75 21.0¢-.0696 | .827]| 9 .75 >1.0¢-.0703 | .764 |31 |.0265] .099 | 9
..00>1.25 | .1056] .018 25 1.00 >1.24.0708 | .850{12 1.00 >1,29-.0420| .217 |25 |.o122| .019 |12
1.25>1.50 |-.0223| .079/| 28 1.25 >1.5q .0070 | .o008{10 1.25 »1.5(¢-.1667 | 3,027 |28 | .1516 |2.087 |10
L.50> 1,75 |-.0731| .605{ 6 1.50 >1.74-.0219 | .082{13 1.50 21.74-.2810}4.695 | 6 | .1282 {1.291 {13
.75>2.00 |-.0288| .104] 25 1.75 >2.0¢-.0315 [ .219q7 1.75 > 2.004-.2831 { 4.078 |25 | .1812 |2.227 {17
p. 00> 2.25 | .0180) .035] 22 2.00 >2.29.0139 | .o31|17 2.00 22.29-.2643 | 2.912 {22 | .2214 |2.860 |17
P.25> 2,50 | .1297| 1.432 |12 2.25>2.5¢.0370 | .209|10 2.25 >2,5¢-.1870 { 1,141 {12 | .2861 |4.023 |10
p.50>2.75 | .0195| .034 |12 2.50 >2,79-.0138 | ..008 1 2.50 >2.79-.3306 | 2.469 {12 | .3877 |2.426 | 1
5.753'3.00 -.0164| .0231} 20 2.75 >3.0Q ** Kk 0 2.75 23.0(-.4222 | 3.747 |20 | . %% Kk 0
B.00>3.25 | .0183| .028] 25 3.00 >3.2%.0769 | .191] 4 3.00 >3.29-.4490 | 3.773 |25 | .2665 | .693 | 4
h.25> 3,50 |-.0057] .o002| 5 3.25 »3.5¢-.0030 | .000{ 5 3.25 >3.5(-.4289 | 2.656 | 5 | .2503 | .555 { 5
B.50>3.75 | *+* Hk 0 3.50 > 3.7%-.1813 | 1.076] & 3.50 23.7] #*=# *k o |.2130] .347 | 4
p.7524.00 | .0026] .000| 1 3.75 >4,00.,1090 | .429{ 7 3.75 >4.00-.4989 | 1.217 | 1 | .3687 [1.056 | 7
~ l4.00>4.2¢.0588 | .114[13 4.00 24,29 N.A. | M.A, I:.A. 4784 [1.533 [13
4,25 2.4, 5¢.1059 | .344]18 4.25 >4.50 N.A. | N.oaL Noal | L4423 [1.155 |18

*Onmitted Dummy
**No Observations

Obs.

— Number of Observations
N.A. - Not Applicable
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Figure 7
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Figure 9
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variables and the neighborhood anenities. The dunp and landfill in
their dummed forms were run in regressions 34 and 35, respectively, with
al'| other neighborhood variables omtted. The other equation conbined
DW and DLF with all the other variables in the above two runs. Results
from these runs were conpared with those in Tables 31-33.

Not e that Tables 31-33 and 34-36 represent two different models.”
The first had present all of the neighborhood variables. The second
nodel, in contrast, omtted all the neighborhood variables. The results
of the two nodels exhibit the sane general pattern for the contam nation
dunmes (Figures 7-9 and 10-12). The only exception was between Figures
7 and 10 where, with the omssion of the locational variables, there was
a much stronger (unpredicted) negative relationship between property val ues
and the dunp as distance increases. Further, when these two nmodels are
conpared with the results in Table 30, it can be observed that the neighbor-
hood variables are significant when the contam nation variables are onmtted,
even though the reverse is not true. This is further evidence for be-
lieving that the dunp fails to explain changes in property val ues.

At this point, it was suspected that the unexplained variation in the
model was concentrated in the vicinity of the dunp and was sonehow
responsible for its insignificance. Hence, another equation was run with
all the distance variables omtted. Residuals from that regress&n were
plotted against the observations on a detailed map of the area in an
attenpt to establish whether the large residuals were concentrated in the
vicinity of the landfill and/or the dunp. However, plotting indicated

that the spectrumof (+ to -) residuals were very well dispersed. Mre

7see Foot not e 6.
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inmportantly, the large residuals were not concentrated in the geographic
area of either the landfill or dunp.

Later, the dump was represented as a single weighted linear term (where
DWT=1 for the first quarter mle fromthe waste dunp and DADT=2 for the
second quarter mle, etc.). Three additional variables were also incor-
porated into the analysis: person density (PDEN), |ake view (LKV) and
di stance fromthe Burlington Railroad tracks (DBR). At this point, the
di stance from the Crooked Lake variable in its various forms was omtted
since it had so far proven to be insignificant. Nevertheless, a priori
know edge dictated that proximty to the lake should affect property
values. Consequently, the variable (Lake View) was created to capture
the benefits of residents who had a view of not only Crooked Lake but

Round Lake al so.
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DISTANCE COEFFICIENT FROM
TABLES 34 - 36

FOR FIGURE 10 FOR FIGURE 11 FOR FIGURE 12
DWD DuD Distance DLF DLF Distance | DWD bWD DLF DLF

”},?.ii‘;‘;? coece. | r | %P% (uiles) |coeff.| ®  {OP%: (mites) lcoeff.] F || coefe.] ¥ |OPS-
0 > .25] & * 4 0 > .25F & * 3. 3 > .25 * * 4 * * 3
.25 2 .500_,0521| .485] 14 .25 2 .50] _ ge1s5| .e92] 8 .25 2 .50 |- 0639| .710 {14 | -.0378| .270 | 8
.50 2. .75|-.0461] .389]17 .50 2 .75 o118} .032} 15 .50 2 .75 1-,0755 ] 1.043 |17 L0454} 408 |15
275 2 1.00]1_ o542 .568 | 31 275 2,1.001 .gp11} 0 9 -75 2 1.00 |_ 0525 | .484 |31 .0262] .126 | 9
1.00 2 1.25}_,0047] .004 | 25 1.00 > 1.25} _ gogsl .015| 12 1.00 > 1.25 | 0011} .000 |25 .0076] .013 }12
1.25 2 1.500. 0172 .059] 28 1.25 2 1.56f  o654] .866| 10 1.25 > 1.50 |~ 0980 | 1,551 |28 .1719{5.113 |10
1.50 2 1.75{_,0760| .790} 6 1.50 2 1.75} _0616] .839( 13 1.50 2 1.75 |- 1612 2.746 | 6 .0929] 1,934 |13
1.75 2 2.00|-,3075} 2.150| 25 1.75 2 2.00{ -, 0434} .465] 17 | .75 > 2.00 |- 1944 | 5.314 | 25 .0692 1,008 |17
2.00 2 2.25). 0853 1.353 | 22 2.00 2 2.25{ - 0287 .205| 17 | [2.00 2 2.25 ). 1554 | 3.392 |22 .0962] 1.705 {17
2,25 2 2.50| ,0135) .029]12 2.25 > 2.50] 0517 .600] 10 2.25 > 2.50 1. g792 | .e64 |12 .1725| 5,327 {10
2.50 2 2.751-,0497) .379]12 2.50 2 2.75| —.0026] © 1] J2.50 2 2.75|_ o955 | 1.027 |12 L1390} 779 | 1
2,75 2 3.00f.,0999{ 1,780 | 20 2.75 2 3.00]  xx *k 0] [2-7523.00} 1769 | 4.006 |20 | #=x. A% 0
3.00 > 3.25|_ 04241 .3191l25 3.00 2 3.25] _oo11|l o 4| P00 2 3.251 4674 3.341 |25 .259004.336 | 4
3.25 2 3.501_ o466| .227| 5 3.25 2 3.50] 0298 .089| 5| PP+2523.50 | 1050| .355} 5 | .2717|4.173 | 5
3.50 2 3.75| #x % 0 3.50 2 3.75| ..0777f 557 4 | PP-S0 2 3.75| 4 ok 0 | .1268/1.034 | 4
3.75 7. 4.00(-.2838{ 3,571 | 1 3.75 2 4.00f _ o128] .019] 7| PP-7524.00] 5253)7.928] 1 .2507} 4,851 | 7
4.00 > 4.25] ,0188] .044] 13 4.00 > 4.25 | N A, N.A. [N.A| .2779]5.713 |13
4.25 > 4,50) -,0176] .029] 18 | M.25 > 4.50 | N.A. N.A. |N.AJ .2038]1.352 {18

*0mmitted Dummy

**No Observations
Obs. - Number of Observations

N.A. - Not Applicable
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Figure 10

Mbdel B: Distance From Waste Dunp

W t hout Nei ghborhood Vari abl es (Table 34)
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Figure 11

Mdel B: Distance From Landfill
W t hout Nei ghbor hood Variables (Table 35)
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Fromthe results in Table 37, the waste dunp variable specified as a
weighted linear termdid not seemto offer any further explanation for

variation in property values. The newy added variable, LKV, was signi-

ficant, but DBR and PDEN were not.

Also reflected in Table 37 are changes in the specification of the
| ot size and bedroom variables. These variables are suspected of having
decreasing returns to scale and were therefore entered in a log form

There is no indication that variables inproved in significance as a result.
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TABLE 28
JATURAL LOG OF PROPERTY VALUES REGRESSED ON DISTANCE FROM THE WASTE
SITE AWD DISTANCE FROM THE LAWDFILL (STEPWISE)

5313

N.37389215+33

Variaple B " Std errer 8 F
GFA D,4916G43CD=J3 VIV 71.727 -
00ks -3,41795%46D+37 se LS DALS 3T
RANM -0.18099331D+35 JavdaSal 1Z.43359
BTR Y.1033363D-21 ! Ja 2532 Je131
CBR ~J3. 1306982+ Jeol432 3,535
JLE V11075850 +370 Je)ifah feon
SN3 YLZn83Z840+3) Velnlza 2,736
X J.1l813955-31 Je00 7R i1e.224
504 U.d2633132+0¢ e 123%a 36532
S35 TeaZ8A4ITu+I) JeladTJ 3,317
AGZ - 433020587072 J.J01C3 17.727
585 col31316604+3¢0 J.152%7 3.151
LSZ J.214123110-25 JeO000 2,384
P fla44§35940=91 Geu2187 1,298
sCo e 2A3B02HD+00 Je.15054 1¢.364%
HUUENS 0. 3R223200L=901 J.32455 2.353%
3G TeBJ054377=01 D.0451% 1.5%3
ST7 3.50882540+00 C.15312 11.543
SDa Je311341320+0) Oelbuai 134952
SE =0.12142145+39 J.2431n 72306
SL =5 .12453500+00 Jeu55L9 J.334
DES =5ezhU030nD=yl J.02115 1.515
DHS 7414913330=-01 Jeul850 7,530
DHWY {.33871390-91 Jeu2%45 le50
DCRuy ~0.23653255=01 Qev2276G ¢332
DJns _ 0.2062524L-01 0.01813 1.287
- s . 1375131001 5.01521 1,455
S21s $.5916330D+23 de15351 13.757

SD1v 3.55516513+00 C.1514¢ 13.3493
NWT 2 0.3083781D-01 Jeud314 G.513
hRDENS >

Sp1l4
SCb11
SD12
(Constant)

G.61314260-04
7455264410 +0%
0.93391392+02
V.52166602+32
7.29Q6387C+01

:J.’)OOCE)
C.i54tl
d. 15053

0,15670
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------------- Variables not in the equation =====--==-=---
Variablea F
pelt 0.001
BN 0.247
0QRS 0.028
DWD 0.000
Analysis af variance Jf Sum of sguare #28Nn sguare ¢
Regression 3s. 3,05043 J.23C33  12.04734
- Residual 214, 3.78677 0.01770
4ultinls R 0.825117
R sjuare 0.68091

Adiusted R square 0.62872
Standard error ¢.13302
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JABLE 29
HATURAL LOG OF PROPERTY VALUES REGRESSED ON DISTANCE FROM THE WASTE

SITE (STEPWISE)

----- ——————— Jarianles 1n tha e]u&tiaﬂ bl
Variaple B "Std arrvor B £
3FA 0.4963107D~u3 3. 00006 78.901
Q0uUsS -+ 8654162D+30 ve 09243 25.353
RAM =7,17517952+09 | N,J0451%5 15,218
BTR 0.2335065D=02 0.02249 2.007
DBR =3,35258050=-01 D.332209 7.583
DJHS -0,12733865C=01 J.010Z21 1.556
5D3 V425892120 +00 J.10270C 2.533
LSZ 062032301505 J.00000 7.511
RM J.19146520=u1 0.007(3 7.30%
AGE =0ed44584320=-02 0.,001¢01 19,826
S04 J3.42986920+D2 Ca1%333 g.171
sD3S G.43694370+03 | J3.14315 8.582
sDé 0.44013340+0) | 0.1i%1 44 8.449
FP J4445801110=01 ¢ 0.02130 4,424
GG T.74211690=01 ! 7.04565 2.542
Sh9 0.4908654C+2) 0.15129 10.527
SD7 Ce13591690+00 J.13336 10.498
SD8 0.504u124D+09 é 0.15500 10.573
DHS 0,97787720=02 0.01579 0.383
SE ~0.,1214626L+030 Jevablyg Te244
SL -0.1373C34D+02 .. 0.0543% 6.3E2
RUD=NS . 0.3694149D=01 0.02563 2.073
DwD 0.54323110=-91 . d.03182 2.915
DES =3.268637123=01 | J.01783 2.271
sD13 358791670 +0¢ 0.15343 14.682
sSD1S 0.5004263D+0] . 0.15987 14,087
SD1l4 0437911852 +00 Dal15474 14,507
sSp1o 5.56120530+09 0.1519% 13.641
SDh1l1 0.538B0850D+0D - 0.15106 12.689
SD12 0.52548054D+00 0.,15722 11.135

(Constant) ©7.309333R5+)1
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------- mmwm== jariables 10t in tle aquation ========css==-
Variable F
o 4 8 0.430
DCBD 0.350
DHwY 0.550
BM - 0-251
BOR 0.699
HDENS 3.676
WHTR 0.152
0QR3 0.080
Analysis of varlanée Df- Mean sguare _Eum of sguares g
Regression 390. 0.26527 | 7.95812 14.85063
Residual 21a. 3.01785 3.90928
{
Multiple R 0.81889
R square 0.67059

Adjusted R square 0.62546
Standard error 0.13361
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IARE 0
NATURAL LOG OF PROPERTY VALUES REGRESSED OW DISTANCE FROM THE WASTE
SITE AND ALL OTHER NETGHBORHOCD VARIABLES (STEPWISD)

Ittt Variables in the ejuation ew==-=se--c--cc=o-

Variable B std error 8 £

GFaA C.45418570=-03 G.C00C3 72.003
AGE -0.3944935D0=02 0.00114 11.378
BTF 0.2837244p=-01 0.025C0 1.28R
DBHO -0.1222237D+00 0.03820 10.236
00HS ~0.7630321D+00 0.13389 32.479
RAM «0.2972666D+00 0.05183 33.273
HURENS 0.2638154C-01 0.02336 1.275
SE -0, 2408793D+090 0.05045 22.795
SL -0.2455005D+023 0.05869 17.499
GG $.89508950~01 0.04310 4,312
SD4 0.1398419D+00 0.06222 5.052
SDé 0.1384064D+00 0.06333 4.777
SDS 0.1616718D+090 0.06185 5.933
FP 0.5502971D=01 0.02025 7.383
BDR 0.3536B861D=01 0.01185 3.910
LsZ 0.2012333p=06 0.00002 7.327
SD1s 0.3436920D0+00 0.07927 18.798
SD13 0.3146079D+00 0.06518 22.500
SD1U 0.2788232D+00 0.906545 . 13.146
DGQRS -0.1739249D+00 0.08827 3.883
DWAE -0.20680420+00 0.09435 4.804
DWE -0.1062714D+00 0.05240 4.113
DSCE -0.2352206D+00 0.10978 4,391
sD14 0.2774046D+00 0.96330 16.025
DCLO : 0.5056958D=01 0.06174 D671
DHWY -C.4340500D-01 3.02065 4,412
DCRJ -0,1467869D+00 0.05029 8.519
DCLE -0.1299131D+00 0.05491 5.598
DCBD 0.4886642D0=01 - 0.02112 5.353
SD11 0.2602763D+00 0.06421 15.433
SD9 0.2369805D+00 0.062581 14.236
sp8 0.2453041D+00 - 0.06682 13.477
Sp12 0.2530747D+00 0.07537 11.274
sD7 0.2095575D+00 ' 0.06916 9.181
DMBE -0.,4321854p-01 0.03801 1.293

(Constant) 0,35555470+01
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------------- Variables not in the equation =====eccecce-e-
) Variable F
BH 0.625
HDENS 0.037
NWIR 0.543
DCRS 0. 466
DBS 0.901
DFMJ 0.150
DRJ 0.009
DHE 0.388
"DND 0.379
Analysis of variance Df Sum of squares Mean square F.
Fegression 35, 7.91909 0.22626 15.29811
fesicdual 211. 3.12070 0.01479
Muyltiple R 0.844/95
R square 0.71732

Adjusted R square 0.67043
Standard error 0.12151



